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cV m pris P es ^oJSngTfi, and/ ' un 9.cida, mists 

comprising, per 100 cc from VeSSS ,° W ° f a com P°s'«°n 
26° Beaume. 0.8 to 1.2 « *T eousamm °'*at 
Propanetriol.4to6aof ^h- ^V'sne glycol, 4 to 6 cc of 

producing simultaneously witrT he tot « 36 CC 0f P ro Pe"ent ; 
flow of a composition comZsina D « r 3 SeC ° nd atomis ^ 
S.CU. 3.2 to 4.8 cc of CcTo 8^ V o « ° ° C ' 12 t0 18 «» of 
cc of solvents. 12 to 8 cc of a 1°,° ^ '° dide - 12 to 1 ° 
mixture thereof, and 40 to sr7~ , '"secticide. fungicide or a 
flows towards the saSe poTntlnS SS?" 8 ^ d ' rec, ' na ,he 
other. Apparatus for carina S th* 9 mem ,0 meet ««h 
support fitment (1 to 5) fo r ! the process comprises a a 
compounds corresponding to Z « T (6 ' 7) for each °' the 
container being provided^ h Sf .?* a " d Sec0nd f,ows - each 
Pushbutton (8. 9) wltn an oX, orifl« m wh e „ r ^ aCtUated * 
the same point of intersection Ihl 56 3x13 is dire cted to 

connected by a °e P re SS0 ?K (8 ' 9 > ° e '"3 

an actuating bar (n) ££5 10 > on ,^'ch there is disposed 
support fitment (3) 15 P^ 0 ^ connected to the 
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Description 

PROCESS AND APPARATUS FOR FORMING INSECTICIDAL AND/OR FUNGICIDAL MISTS 



The present invention relates to the formation of 
jnsecticidal and/or fungicidal mists or clouds and 
apparatus for carrying out such formation. a 
• it is already known that a herbicide, insect.c.de, 
fungicide, pesticide or mixture thereof can be 
incorporated in silicon tetrachloride and the result- 
ing mixture sprayed by means of a flow of inert gas 
to which ammonia and/or nitrogen-bearing com- 10 

pounds have been added. 

The invention provides a process that compnses 
producing a first atomised flow of a composition 
comprising, per 100 cc, from 28 to 42 cc of aqueous 
ammonia at 26° Beaume, 0.8 to 1 .2 cc of ethylene 15 
qlvcol 4 to 6 cc of propanediol. 4 to 6 g of sodium 
chloride. 3.2 to 4.8 cc of ethanol. 16 to 24 cc of 
demineralised water and 24 to 36 cc of Propeltent, 
producing simultaneously with the first flow a 
second atomised flow of a composition comprising, 20 
per 100 cc. 12 to 18 cc of SiCU. 3.2 to 4.8 cc of CCU. 
0 8 to 1 2g of silver iodide, 12 to 18 cc of solvent(s), 
12 to 18 cc of an insecticide, fungicide or a mixture 
thereof, and 40 to 60 cc of propellent; directing the 
two flows towards the same point and causing them 25 
to meet each other. 

A preferred apparatus for carrying out the process 
of the invention is shown in the accompanying 
drawings in which: m 
Figure 1 is a perspective view of the appara- 30 

tus " 

Figure 2 is a side elevational view of the 
apparatus illustrated in Figure 1 ; and 

Figure 3 is a plan view of the apparatus 
illustrated in the foregoing Figures. 35 
Basically the process of the invention produces a 
mist or fog of particles of hydrated silica which carry 
an insecticide, a fungicide or a mixture of the two 
with an associated mist or fog of particles of 
ammonium chloride which also carry in part the 40 
insecticide, fungicide or mixture of the two. 

The basic mist, that is to say without insecticide, 
fungicide or mixture thereof, is produced by the 
simultaneous' interaction of silicon tetrachloride 
(SiCU) with water vapour and ammonia, in accord- 45 
ance with the following: 



SiCU + sH a O (as vapour) SiOa (hydrated) + 
4HC1 

4HCI + 4NH 3 (gas) -* 4NH 4 CI 

The two reactions take place simultaneously, 
mainly in a vapour phase, in such a way that they can 
in practice be reduced to the following reaction: 
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SiCU + 4NH 3 + 2H 2 0 — 4NH 4 CI + SiOj> 

As the major part of the reaction takes place in the 
vapour phase, the result is mist of fog (more 
properly vaporisation) of finely divided particles of 
SiOa and NKUCL, which particles occur approxi- 
mately in an order size of 15 urn. 

When exhaustive tests and experiments were 
carried out. it was found that the best practical 
results are achieved when the reaction involves 



about 1 part of commercial SiCU with 1.5 parts .of 
100/o ammonia solution. Bearing in mind that the 
commercial grade of SiCU may be about 90% pure, 
it may be concluded that practical tests are very 
close to the theoretical quantities for producing a 
"neutral" mist with a small proportion of residual 
hvdrochloric acid or ammonia. 

The major constituent in the mist is ammonium 
chloride, which forms about 78<Vo by weight, while 
SiO z represents 22<Vo of the mist. 

Nevertheless, since the Si0 2 is probably in the 
form of hydrated silica (the simplest form H2S1O3), « 
can be accepted in practice that the weights of the 
particles are in a ratio of 3 of NfUCI to one of S1O2. 

In actual operation, the pesticide (which term is 
used herein to mean the insecticide, fungicide or 
mixture thereof) is mixed with the SiCU in the liquid 
state and evaporates with the SiCU as the reaction in 
the mist phase takes place. The pe sticide is then 
bound to the particles of NH 4 CI and S.C- 2 by 
occlusion, absorption and surface adhesion and is 
transported with the mist to the desired locations^ 
On the basis of the well known properties of 
absorption and adsorption of hydrated silica a large 
part of the pesticide is transported by the silica part 
of the mist more than by the ammonium chloride, 
although their weights in the mist are in opposite 
relationship. In any case, however, the carrier for the 
pesticide is the particles of mist, more than the 
vapour or fumes of those substances in themselves. 

It can additionally be theorised that the noveL 
original and unexpected results of the high and 
immediate lethal effect for insects, as well as the 
immediate residual effect, which are achieved with 
the invention, are due to the fact that the soluble 
particles of ammonium chloride eas.ly liberate a 
large proportion of the pesticide upon first contact, 
to produce the immediate lethal effect, and that the 
pesticide comes from the pores of the silica to 
adhere to the surfaces of insects and the regions 

around them. «h 0 
In addition, since the pesticide is "part of the 
particle of mist and can only be deposited when the 
particles are deposited, it can be said that when the 
pesticide is deposited or settles in some location 
the mist does likewise and vice-versa and the 
pesticide obviously cannot become isolated and 
persist in the close vicinity of the dispersing device 
or spray device. 

To provide for correction formation of the dense 
mist of ammonium chloride, it is ideal that the mist 
should not disperse rapidly, that Is to say it should 
be stable for the greatest possible length of time 
irrespective of the relative ambient humidity in the 
location at which it is produced. 

For that purpose, there is added a mixture of 
aqueous ammonia, ethylene glycol, propanetriol ana 
sodium chloride, which, due to its highly hygros- 
copic and surface-active qualities, permits of greater 
absorption of the ambient relative humidity by the 
particles of ammonium chloride to form a more 
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JXKjSjt? s formed ' to retain *• 

chloride by lotSn r fcl6s ammonium 
tension. preventtnTh" ™ •°? t ' 0n and su ^ce 
andbeingdtspersed Sth« S /' C,de from Utilising 
by virtue of hSng soeciS nh m ° Sphere - ,n addi «°n 
«es of being SuwTK waw 00 "^ 03 ' properJ 
anti-freeze, ethylene alJl. o ^ aCtin 9 as ^ 
0 ^7*tonco^d^ 

0 C). In addition the present ^ (ar ° Und 
promotes and improves th! Propanediol 
microdrops of "sS bv £ proper ties of the 
and surface tension "VSroscopic nature 

specific gravity or den,.- ^ ' 09 *° the the 
the longest %3££&5£S ** ET** 1 " *>' 
dissipation and therebv Im™ ■ ' a Y ofdin 9 »■ rapid 
and/or fungicidal ac S orT" 9 J ins ^ticidal 
exposure and proSiL?'^ period of 
sorption andadsoSL S ♦ Ph . enoniena - at> - 
The addition o?Se Scu o ^ °i° f the pesticide - 
and silver iodide due to thJ? b °" ,etrac hlorid e 

acting as condensat n nuSeTfor^ qUa "' ties for 
of mist, e.g by coalescence and Th ar9Sr Particles 
synergising factor in M 2 d hereby acts as a 
and pn^^Sft"*^ Ch '° ride 
true ideal solution since rnmfh T SiC ' 4 forms a 
Point of view, those ItoS the p ^ sic °-chemical 
mixing, do not g J any Son? ho " 1 ° 9eneou ely 
sion or contraction, or^Son in t V °' Ume (expan " 
Physical properties such „ ?J temperature, the 

Nidify and va^p o rtensionth. K ? fract,ve ,nde *. 
values, with main ained steS^ haVin 9 °Ptimum 
insecticidal ^T^j^''*? <* the 

drops of spary formina a m^ ? Ct ' n the micr o- 
the fluidifying ac«on o f thJ 0molecular f"m due to 
Propane buLJ'S SE^ES^''"^ 

absoUySslaXtSa^ » * 

additives and the an m a ^ Ueous ammonia and 

from their oontefnSfsl^ addit ' VeS be expe "*d 
charge of on ,/J a n s tn ^^ ane0 ?' y S ° that di *- 
the problems that «J f S f ° 0t ° ccur - ow 'r,g to 
application of amt ™ 0 ?£ 0 ™ Criminate 

atomised flow prod uced 0 ?* f ° rmS - A f,rst 
fng. for 100 cc: Pr ° dUCed - of a compound compris- 

Aqueous ammonia 26° 
Beaume 
Ethylene glycol 
Propanediol 
Sodium chloride 
Ethanol 

Demineralised water 
Propellent 



EP 0 313 414 Al 



SiCI 4 
CCI 4 

Silver iodide 
Solvents 

insecticide, fungicide or 
mixture thereof 

Propellent 
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15 cc 
4 cc 

1 9 

15 cc 
15 cc 

50 cc 
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are'd- S^Z^StS^ "" *" ™ 
to come together to for^TmisT' ^ them 

vt the various \nsectir*iHt>t 
natural or synthetic Z^ZsuTf^ ° n,v 
tetramethrin, cypermethrin 1 „ 33 P er methrin, 
methrin,pr al eth^ D a ? e Thnn '■"^^thrln. su : 
thrin, detamethrin etc m " m P eth rin. D-feno- 
effectiveness by means USed with 

invention since tL quantity whfch ° f ,ne 

greatly reduced in cornnTr,^ . as to be used is 
or Phosphorui iCSSJ Cn,ori ' na -bearing 
comparing the dose! rl au /r P H F ° r exam P'e 
combat (sc^a^olMlera of SStSS "* heCtare to 
£2") the-TSiUiti^i-a^ SrowS 1122 ^^^ 
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Chlorine-bearing 
insecticides 

Phosphorus-bearina 
insecticides 

Pyrethrin 
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35 cc 

1 cc 
5 cc 

5g 
4 cc 
20 cc 
30 cc 
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compri^ Sto c? W " Pr ° dUCed ' a —pound 



60 



65 



1000 cc 
860 cc 
4 to 12 cc 

pro5ucetr7e\f!eSs S maLrth^ ° f WWhrihs 
•n the process of the 5Sn"ton SU ' ,ab ' e f ° r use 

?^^ u ; the process ° f ^ 

preferably formed ^ a pa?rT h meWOrk Which is 
are fixed together. 7^ ££T ^ 2 Whfch 
and 4 which are disposed fin £ Wa " porti °ns 3 
which are connected a, ^onl ofT 6 ' 3 " 0 " 5 ^ and 

pSs 1 A as 

Provided with an atomiser ItL Con l ainer being 
Pushbutton 8. 9. The outlet orif , actua ted by a 
tons. 9, which ispreferabt ^S- 6 ° f 6ach pusnb ut- 
0-30 and 0.55 mn? hasfs^^ a d t m t etar of be ^een 
same point of intersect^ a c^™*** ,ne 
accordance with differont ^ can b e seen, in 
broken Unea h^25?^ " by the 

flows produced meet a t thL • 6 f,rst and second 
intersect, giving rise to th s f P ° ,nt 3t Wnich ,he axes 
already explained above ma ,0n ° f the m,st as 

Pres^^ by a de- 

11 which is pivo ally mounS, k tS 30 actua t''ng bar 
the free end 0 2 11 ^ ° ne of its en ds to 
completed with the 2 "S" 3 ' tne fitti ng being 

Bwirtue of a pressure being appiied to the free 
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end of the actuating lever 11, the pushbuttons 8 
and 9 are depressed at the same time, thereby 
jointly generating the first and second flows, which is 
an essential condition that has already been indi- 
cated above, in order for those flows to converge at 
the common point of intersection of the axes thereof 
to give rise to the formation of the Insecticidal and/or 
fungicidal mist as already described abov/e. 



Claims 



1. A process for forming insecticidal and/or 
fungicidal mists characterised in that it com- 
prises producing a first atomised flow of a 
composition comprising, per 100 cc, from 28 to 
42 cc of aqueous ammonia at 26° Beaume, 0.8 
tro 1 2 cc of ethylene glycol, 4 to 6 cc of 
propanediol, 4 to 6 g of sodium chloride, 3.2 to 
4 8 cc of ethanol, 16 to 24 cc of the demin- 
eralised water and 24 to 36 cc of propellent; 
producing simultaneously with the first flow a 
second atomised flow of a composition com- 
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6 

prising, per 100 cc, 12 to 18 cc of SiCU, 3^2 to 
4 8 cc of CCU, 0.8 to 1.2 g of silver iodide, 12 to 
18 cc of solvent(s), 12 to 18 cc of an insecticide, 
fungicide or a mixture thereof, and 40 to 60 cc 
of propellent; directing the two flows towards 
the same point and causing them to meet each 

0t 2?A process according to claim 1 in which 
the insecticide is a pyrethrin. 

3 An apparatus for carrying out the process 
claimed in claim 1 or 2 comprising a support 
fitment (1 to 5) for a container (6, 7) for each of 
the compounds corresponding to the first and 
second flows, each container being provided 
with an atomiser value actuated by a pushbut- 
ton (8, 9) with an outlet orifice whose axis is 
directed to the same point of intersection, the 
two pushbuttons (8, 9) being connected by a 
depressor plate (10) on which there is disposed 
an actuating bar (11) which is pivotally con- 
nected to the support fitment (3). 

4. An apparatus according to claim 3 in which 
the outlet orifice of each pushbutton (8, 9) is 
from 0.30 to 0.55 mm in diameter. 
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